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The present invention relates to 3-hydroxy-3-methylgiutaryl coenzyme A (HMG-CoA) reductase inhibitor. 
As the first generation of drugs for the treatment of atherosclerosis by inhibiting the activity of HMG-CoA reductase, 
s there are known Mevinolin (U.S. PatNo.4,231 .938), pravastatin (JP Unexamed. PatPubln.No.59-48418), and simvas- 
tatin (U.S. Pat. No. 4, 444, 784), which are fungal metabolites or their chemical modifications. Recently, synthetic inhibitors 
of HMG-CoA reductase such as fluvastatin (FG.kathawala et al, 8th Int'l Symp. on Atherosclerosis, Abstract Papers, 
p.445, Rome (1988)) and BMY 22089 (GB PatNo.2,202,846) are developed as the second generation drugs (Pharmacia, 
the science of the drug, vol.26. Na5 p.453-454, 1990)). 
10 In EP-A-0 300 249. WO 87/02662, EP-A-0 330 1 72 and EP-A- 0 287 890 pyrrole derivatives are disclosed which 
are inhibitors of the HMG-CoA reductase enzyme. EP-A-0 287 890 generically discloses an aikylsulphonyl or arylsulpho- 
nyl substrtuent at the N-position of the pyrrole ring. 

The present invention relates to 3-hyd roxy-3 -methylg I utary I coenzyme A (HMG-CoA) reductase inhibitors. Further- 
more, the compounds of this invention inhfoit the HMG-CoA reductase, which plays a main role in the synthesis of 
75 cholesterol, and subsequently they suppress the synthesis of cholesterol. Therefore, they are useful in the treatment of 
hypercholesterolemia, hyperlipoproteinemia and atherosclerosis. 
The present invention relates to compounds of the formula: 



20 



rrV- 



i 

SO 2 

R 4 



( I ) 



wherein R 1 , R2, and FP each is independently hydrogen, optionally substituted lower alkyt, or optionally substituted aryl 
30 whereby one of the substrtuents R 1 , FP and R 3 is isopropyl; R 4 is lower alkyl, aralkyl, aryl. or heteroaryl. each of which 
is optionally substituted; X is vinylene or ethylene; Y is 



OH 



or 




40 

where R5 is hydrogen, lower alkyl, aryl, aralkyl. or a cation capable of forming a non-toxic pharmaceutical^ acceptable 
salt. 

In the specification, the term "lower alkyl" refers to a straight or branched chain Ci to Ce alkyl, including methyl, 
ethyl, n-propyl, isopropyl, n-butyl. isobutyl, sec-butyl, tert-butyl, n-pentyl, isopentyl, neopentyl, tert-pentyl, 2-methylbutyl, 
45 n-hexyl. isohexyl and the like. Further, the lower alkyl may be substituted by 1 to 3 substrtuents independently selected 
from the group consisting of halogen, lower alkoxyamino and cyana 

The term "aryT refers to C 6 to C12 aromatic group including phenyl, tolyl, xylyl, biphenylyl, naphtyl, and the like. The 
aryl may have 1 to 3 substituents independently selected from the group consisting of lower alkyl, halogen, amino, and 
cyano. Preferred aryls are phenyl, biphenylyl, or naphthyl having 1 to 3 substituents selected from the group consisting 
so of lower alkyl and halogen. 

The term "aralkyl- refers to the above-mentioned alkyl substituted by the above-mentioned aryl at an optional posi- 
tion. Examples of them are benzyl, phenethyl, phenylpropyl and the like. The aralkyl may have 1 to 3 substrtuents inde- 
pendently selected from the group consisting of lower alkyl, halogen, amino, cyano. and the like. 

The term "heteroaryl" refers to a 5- or 6-membered heterocyclic group containing 1 or 2 atoms selected from the 
55 group consisting of oxygen, sulfur, and nitrogen, which may be condensed with a 5- or 6-membered aromatic group. 
Examples of them ar thienyi, furyi, pyrrolyl. irrtidazolyl. pyrazolyl, isothiazolyl. pyridyl, pyrimidinyl, pyrazinyl, quinolyl, 
isoquinolyl, benzothienyl, indolyl. and the like, preferably thienyi, quinolyl, and benzothienyl. Further the group may have 
1 to 3 substituents selected from the group consisting of lower alkyl, halogen, amino, and cyano. 

The term "halogen" refers to fluorine, chlorine, bromine, and iodine. 
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The term "a cation capable of forming a non-toxic pharmaceutical!/ acceptable salt" refers to an alkali metal ion.alka- 
line earth metal ion and ammonium ion. Examples of an alkali metal are lithium, sodium, potassium, and cesium, and 
examples of an alkaline earth metal are beryllium, magnesium, and calcium. Prefered are sodium and potassium. 

The compounds of the present invention can be prepared by the following method. 
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STEP A 

The compound (II) in an organic solvent is added dropwise to a dianion organic solution, which is prepared from 
sodium hydride and butyilithium, of the compound (IV), if necessary under nitrogen atmosphere to give the compound 

5 (HI). 

The reaction is performed preferably under cooling at -80 to 0 °C, for 10 minutes to 10 hours, preferably 30 minutes 
to 3 hours. 

Organic solvents which may be used are ethers such as diethylether and tetrahydrofuran, dimethylformamide, ace- 
tonrtrile, and the like, most preferably tetrahydrofuran. 

10 

STEP B 

The compound (III) is treated with diethylmethoxyborane and NaBH 4 in alcoholic organic solvent under cooling, 
then the reaction mixture is chromatographed on silica gel to give the compound (lb). 
15 The reaction is performed under cooling at -80 to 0 °C, for 5 minutes to 5 hours, preferably for 30 minutes to 2 hours. 
Alcohols which may be used are methanol, ethanol, propanol, butanol, and the like. 
The same organic solvents as in STEP A may be used. 

STEPC 

20 

The compound (lb) is hydrolyzed, then neutralized with acid, and extracted with an organic solvent to give the 
compound (la). Alternatively, after the hydrolysis, the reaction mixture is evaporated under reduced pressure and freeze- 
dried to give the compound (Id). 

The hydrolysis is performed in the ordinary method in the solvents such as water, alcohols, dioxane. acetone, or 
2$ their mixture, preferably in the presence of a base. 

The reaction temperature is 0 to 50°C, preferably at near room temperature. 

The base may be sodium hydroxide, potassium hydroxide, or their analogue. 

The acids mean inorganic acids such as hydrochloric acid, sulfuric acid, and the like. 

30 STEPD 



The compound (la) or (Id) is refluxed in an organic solvent, if necessary under heating to give the compound (Ic). 
The reaction is performed for 1 to 10 hours, preferably for 3 to 5 hours, under heating. 

Organic solvents which may be used are the same solvents as in Step A, benzene, toluene, dichlorethane, and the 

35 like. 

The compound (Ic) is alternatively prepared by the left of the compound (la) or (Id) at room temperature for 50 to 
100 days. However this procedue needs long term, usually the former procedure is adopted. 

STEPE 

40 

The compound (lb') is prepared by the reduction of the compound (lb). 

The reaction is performed in an appropriate inactive solvent in the presence of the catalyst for the catalytic reduction 
at 10 to 50°C, preferably at near room temperautre, for 30 minutes to 10 hours, preferably for 5 to 7 hours. 
Inactive solvents which may be used are water, acetic acid, methanol, ethanol, dioxane, and the like. 
45 The catalysis of the catalytic reduction which may be used are platinum-carbon, palladium-carbon, radium-carbon, 
and the like, most preferably palladium-carbon. 

STEP F 

so The compound (lb") is reacted in the same manner as in Step C to give the compound (la 1 ) or (Id 1 ). 
STEP G 

The compound (la 1 ) or (Id*) is reacted in the same manner as in Step D to give th compound (Ic*). 
55 The compound of the present invention can be administered orally or parerrterally. For example, the compounds of 
the present invention may be orally administered in the form of tablets, powders, capsules, and granules, aqueous or 
oily suspension, or liquid form such as syrup or elixir, and parerrterally in the form of injection of aqueous or oily sus- 
pension. 
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These preparations can be prepared in a conventional manner by using excipients, binders, lubricants, aqueous or 
oily solubiiizers, emulsrfier, suspending agents, and the like. Furthermore preservatives and stabilizers can be used. 

The dosages may vary with the administration route and age. weight, conditions, and the kind of disease of the 
patients, but usually are 0.05-500 mg/day. preferably 0.5-200 mg/day for oral administration, and 0.01-200 mg/day, pref- 
5 erably 0.1-100 mg/day tor parenteral administration in a single or divided doses. 

The present invention is illustrated by the following examples and reference examples. 
The abbreviations used in examples and reference examples have the following meanings. 
Me : methyl, Et : ethyl, i-Pr : isopropyl 
Ph : phenyl, DMF : dimethylformamide, Bz : benzyl 
w THF : tetrahydrofuran, TFA : trifluoroacetic acid 

Example 1 

(1) Ethvl 4-(4-fluoroohenvl)-2-isooroovlDvrrole-3-carboxvlate 1 

15 




A mixture of 6.85 g (43.3 mmol) of ethyl isobutyryl acetate, 10.69 g (56.3 mmol) of 2-amino-4'-fluoracetophenone 
hydrochloride, 1 6.3 ml of acetic acid, 6.04 g of sodium acetate, and 1 0.8 ml of water is ref luxed for 4 hours. After cooling, 
the reaction mixture is adjusted to pH 8 with saturated NaHC03 and extracted with ether. The extract 8.36 g is subjected 
to column chromatography (silica gel), eluting with methylene chloride to give 6.12 g (Yield : 51.3%) of the compound 1. 
30 NMR(CDCI 3 )5: 

1.14 (t. 3H, J=7Hz); 1.31 (d, 6H, J=7Hz); 3.81 (septet. 1H, J=7Hz); 4.15 (q. 2H. J=7Hz); 6.58 (d, 1H, J=2.4Hz); 6.96- 
7.05 (m, 2H); 7.29-7.37 (m, 2H); 8.36 (brs, 1H) 

(2) Ethvl 4-(4-fluorophenvl)»2-isooroovl-l-Dhenvlsulfonvlpvrrole-3-cafboxYlate 2 

35 



40 




S0 2 Ph 



45 

To a suspension of 948 mg (23.7 mmol) of 60% NaH in 50 ml of anhydrous DMF a solution of 5.93 g (21 .5 mmol) 
of compound 1 in 60 ml of anhydrous DMF is added dropwise under a nitrogen atmosphere. The reaction mixture is 
stirred for 30 minutes while cooling with ice. To the mixture a solution of 4.18 g (23.7mmol) of benzene-sulfonyl chloride 
so in 1 0 ml of anhydrous DMF is added dropwise and the mixture is stirred at room temperature for 2 hours and mixed with 
ice-water. The solution is extracted with ether, and the organic layer is washed with water to give 9.65 g of an oil. It is 
subjected to column chromatography (silica gel), eluting with n-hexane/methylene chloride (1 /2) to give 8.65 g (Yield : 
96.6 %) of the compound 2. 
NMR(CDCl 3 )5: 

55 1.10 (t, 3H f J=7Hz); 1.14 (d, 6H, J=7Hz); 3.57 (septet, 1H, J=7Hz); 4.13 (q, 2H, J=7Hz); 7.00-7.10 (m, 2H); 7.26-7.33 
(m. 2H); 7.35 (s, 1H); 7.52 -7.71 (m, 3H); 7.82-7.86 (m, 2H) 
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(3) 4-(4-FluorophenYl)-3-hydroxvmethvl^^ 3 




I 

w S0 7 ?h 



To a solution of 4.16 g (10 mmol) ofcompound 2 in 200 ml of anhydrous toluene 25ml of 1 M • DIBAL in touluene 
is added dropwise under nitrogen atmosphere at -65 to -70 °C for 1 5 minutes. The reaction mixture is stirred at the same 
is temperature for 1 hour. To the reaction mixture water and 10 % hydrochloric acid are added. The mixture is warmed up 
to room temperature and extracted with ether. The insoluble material is filtered off on cel'rte. The ether layer is washed 
with water, dried and concentrated under reduced pressure to give 4.03 g (Yield : 107.6%, containing the solvent) of 
compound 3. 
NMR (CDCI 3 ) 6 : 

20 1 .17 (d. 6H J=7Hz); 3.61 (septet 1H, J=7Hz); 4.53 (d, 2H, J=4.7Hz); 7.05-7.15 (m. 2H); 7.41 (s, 1H); 7.50-7.68 (m, 5H); 
7.79-7.84 (m, 2H) 

(41 4-f4>Fluoroohenvl V3-formvl-2-isoproovl-1-ohenvlsulfonvlpyrrole 4 




35 A mixture of 4.03 g (1 0.8 mmol) of compound 2, 4.36 g (32.4 mmol) of N-methylmorpholine-N-oxide, 81 mg (0.23 

mmol) of tetrapropylammonium perruthenate (TPAP), 20 g of powdered molecular sieves 4A, and 150 ml of methylene 
chloride is stirred at room temperature for 2 hours, and the insoluble material is filtered off on celite. The filtrate is 
concentrated to one-fifth of Hs original volume under reduced pressure. It is subjected to column chromatography, (silica 
gel) eluting with methylene chloride to give 3.67 g (Yield : 91.2%) of compound 4. 

40 NMR (CDCI3) 5 : 

1.16 (d. 6H, J=7Hz); 3.715 (septet 1H, J=7Hz); 7.05-7.14 (m, 2H); 7.34-7.41 (m, 3H); 7.56-7.71 (m, 3H); 7.86-7.90 (m, 
2H); 10.01 (s, 1H) 

(5) B-f4-(4-fluorophenvl)-2-isopropvlovrrol-3-yl1-(E)-acrylonitrile 5 

45 



F(p)-Ph 



H 

55 To a suspension of 631 mg (1 5.8 mmol) of 60% NaH in anhydrous THF a soluti n of 2.62 g (14.8 mmol) of diethyl 

cyanomethylphosphonate in 15 ml of anhydrous THF is added dropwise under nitr gen atm sphere for 1 hour. The 
reaction mixture is stirred at the same temperature for 30 minutes. A solution of 3.67 g (9.85 mmol) of the compound 4 
in 40 ml of anhydrous THF is added thereto for 45 minutes. The mixture is warmed up to room temperature and mixed 
with ice-water. The solution is extracted with ether, washed with water, and concentrated under reduced pressure to 
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give 4.71 g of oil. To a solution of this oil in a mixture of 30 ml of THF and 100 ml of methanol 20 ml of 10% NaOH is 
added, and the mixture is stirred at 50°C for 1 hour The mixture is neutralized with 10 % HCI, extracted with methylene 
chloride, washed with water, and concetrated under reduced pressure. The obtained 2.84 g of crude crystals are purified 
by column chromatography, (silica gel) eluting with methylene chloride to give 2. 11 g (Yi id : 84.2%) of crystalline com- 
5 pound 5. 

NMR (CDCI 3 ) 6 : 

1.32 (d, 6K J=7Hz); 3.24 (septet 1Hz. J=7Hz); 5.09, 7.36 (ABq, 2H, J= 16.6Hz); 6.62 (d. 1H, J=2.4Hz); 7.03-7.13 (m, 
2H); 7.23-7.33 (m. 2H); 8.24 (br, 1H) 

10 (6) p-[4-(4-FlurophenYlV2-isopro pYl^ fi 



« Ffpl-PhxA/ 01 



20 



so 



To a suspension of 48 mg (1 .2 mmd) of 60% NaH in 4 ml of anhydrous DMF a solution of 256 mg (1 mmol) of 
compound 5 in 3 ml of anhydrous DMF is added dropwise under nitrogen atmosphere tor 5 minutes. The reaction mixture 
25 is stirred at the same temperature for 30 minutes, and a solution of 20 1 mg (1 . 1 mmol) of 2-thiophenonesulfonyl-chloride 
in 3 ml cf anhydrous DMF is added dropwise thereto for 5 minutes. The reaction mixture is warmed up to room temper- 
ature and stirred for 3 hours. To the mixture ice-water is added and the solution is extracted with ether, washed with 
water, and concentrated under reduced pressure to give 413 mg (Yield : 103%) of compound 6 as crude crystals. 
NMR (CDCI3) 5 : 

30 1.26 (d, 6H. J=7Hz); 3.86 (septet, 1 H, J=7Hz); 4.93,7.47 (ABq, 2H, J=16, 6Hz); 7.05-7.30 (m, 6H); 7.34-7.78 (m. 2H) 
17) 3-r4-(4-fluoroohenvl) -2-isooroo^ 



40 




45 To a solution of 408 mg (1 .02 mmol) of the compound 6 in 15 ml of anhydrous THF 3.6 ml of 1 M-DIBAL in toluene 

is added dropwise under nitrogen atmosphere for 5 minutes, and the reaction mixture is stirred at room temperature for 
2 hours. To the mixture ice and then saturated NaH 2 P04 are added, and the mixture is extracted with methylene chloride. 
The insoluble material is filtered off on celite. The organic layer is concentrated under reduced pressure, and the residue 
is subjected to column chromatography (silica gel) to give 225 mg (Yield : 54.6%) of the compound (11-1). 

so NMR (CDCI3) 6 : 

1.31 (d, 6H, J=7Hz); 3.92 (septet 1H, J=7Hz); 5.83 (dd, 1H, J=16, 8Hz); 7.02-7.29 (m, 6H); 7.58 (d, 1H, J=16Hz);7.76 
(d, 2H, J=4Hz); 9.44 (d, 1 H, J=8Hz) 



55 
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(8) Ethvl 7-f4-(4-fluoroohenv<V2HSODroovM^2'thiophenesutfonv1 )Dvrrol-3-Yn-5-hvdroxv-3-oxo-(EV6-heDtenate (MM) 



5 



OH 0 



10 




up 

75 

To a suspension of 72 mg (1 .80 mmol) of 60% NaH in 5 ml of anhydrous THF a solution of 234 mg (1.80 mmol) 
of ethyl acetoacetate in 5 ml of anhydrous THF is added dropwise under nitrogen atmosphere while cooling with ice for 
5 minutes. The reaction mixture is stirred at the same temperature for 30 minutes and 1 .02 ml (1 .64 mmol) of 1 6M- 
nBuU in n-hexane is added dropwise thereto for 5 minutes. The reaction mixture is stirred for further 30 minutes, and a 

20 solution of 220 mg (0.545 mmol) of the compound (11-1) in 5 ml of anhydrous THF is added dropwise thereto at - 78°C 
for 5 minutes. The reaction mixture is stirred for further 2 hours and poured into a mixture of acetic acid and ice. The 
mixture is adjusted to pH 8 with NaHC03, and extracted with ether. The organic layer is washed with water and concen- 
trated under reduced pressure to give 0.41 g of an oil. It is subjected to column chromatography (silica gel) eluting with 
methylene chloride/ethyl acetate (20/1) to give 227 mg (Yield : 78.0%) of the compound (1 11-1). 

25 NMR (CDCI 3 ) 5 : 

1 .22 (d, 6H, J=7Hz); 1 .26 (t, 3H, J=7Hz); 2.59-2.67 (m, 2H); 3.42 (s, 2H); 3.74 (septet. 1 H, J=7Hz); 4.19 (q, 2H, J=7Hz); 
4.57 (m, 1 H); 5.23 (dd. 1 H, J=16.6Hz); 6.62(dd. 1 H, J=16, 1 Hz); 7.00-7.32 (m, 6H); 7.67-7.71 (m, 2H) 

(9) gthyl 7-f4-(4-fluoropheny1)-2-isopropYl-1 -(2-thiophensutfonYl)pynol-3-Yn-(3Fl* 1 5S > )-dihYdroxY-(E)-6-heptenate f ItH ) 

30 



OH OH 



35 




up 



To a solution of 220 mg (0.545 mmol) of the compound (111-1 ) in 6.3 ml of anhydrous THF and 1 .6 ml of anhydrous 
45 methanol 0.459 ml (0.6 mmol) of 1 M-diethylmethoxyborane in THF is added dropwise under nitrogen atmosphere for 5 
minutes, and the reaction mixture is stirred at the same temperature for 1 hour. To the mixture 18 mg (0.6 mmol) of 
NaBH 4 is added and the mixture is stirred for 2 hours. The reaction mixture is mixed with 0.5 ml of acetic acid, adjusted 
to pH8 with saturated NaHC03 and extracted with ether. The organic layer is washed with water and concentrated under 
reduced pressure. To the obtained residue methanol is added. The solution is concentrated under reduced pressure. 
so This procedure is repeated 3 times and the obtained residue (210 mg) is subjected to column chromatography (silica 
gel) eluting with methylene chloride/ethyl acetate (20/1) to give 180 mg (Yield : 80.6%) of compound (lb-1). 
NMR (CDCI3) 5 : 

1.20-1.30 (m. 9H); 1.40-1.60 (m, 2H); 2.42-2.45 (m, 2H); 3.13 (d, 1H, J= 2Hz); 3.66 (d, 1H, J=3Hz); 3.74 (septet, 1H, 
J=7Hz); 4.17 (q, 2H, J=7Hz); 4.36 (m, 1H); 5.23 (dd, 1H, J=16, 6Hz) 

55 
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( 1 0) 7-f4-(4-F1uoroohenvn-2-isopfOPvH -(2-thiophenesulfonvl)pvrrol-3-vll-3( RM.5lS1-dihvdroxv-(B-6-heotenoic acid 

Oadl 

OH OH 

F(p)-Ph 



To a solution of 161 mg (0.3 mmol) of compound (lb-1 ) in 5 ml of methanol and 0.5 ml of water 0.3 ml (0.6 mmol) 
of 2N-NaOH is added. The mixture is stirred at room temperature for 1 hour and the pH is adjusted to pH7 with 2N-HCI. 
The reaction mixture is extracted with methylene chloride, washed with saturated NaCI and concentrated under reduced 
20 pressure to give 1 1 6 mg (Yield : 76.2%) of compound (la-1 ). 
NMR(CDCI 3 -CD 3 OD=7:2)5: 

1.21 (d, 6H, J=7Hz); 1.45 (m. 2H); 2.38-2.40 (m, 2H); 3.73 (septet, 1H, J=7Hz); 4.11 (m, 1H); 4.28 (m, 1H); 5.25 (dd, 
1H, J=16,7Hz); 6.54 (d, 1 H, J*16Hz); 6.98-7.38 (m, 6H); 7.68-7.76 (m, 2H) 

25 Example 2-13 

The reactions are performed according to the process of Example 1(1) -(10) to give compound (la) and (lb). The 
physical constants are shown in Table 1 , 2, and 3. 
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Example 14 

(1) 4-(4-FluoroDhenvll3-formvl-2-isccrooyl^ 7 



w 



15 



20 



F(p)"Phs 




I 

so 2 

Me 



0 
iPr 



As starting material, a mixture of 6.33 g (40 mmol) of ethyl isobutyrylacetate, 12.22 g (60 mmol) of 2-amino-4'- 
f luoropropiophenone-hydrochloride, 1 ml of acetic acid, 5. 58 g of sodium acetate, and 0. 7 ml of water is reacted according 
to the process of Example 1 (1) to (4) to give 1.42 g (Yield : 79.8%) of compound 7. mp .126-127 °C 





Anal Calcd. (%) for C 16 H 18 NSF0 3 






C, 59.43; 


H, 5.61 ; 


N. 4.33; 


S, 9.91; 


F, 5.87 


25 


Found 


C, 59.43; 


H, 5.60; 


N, 4.32; 


S, 10.13; 


F, 5.58 



(2) fi-r4-(4-FluoroohenvlV2-isoproDvl-5-methvl-1 -methvlsulfonv(pvrrol-3-yn-(E)-acrvlonitrile 8 



30 



35 




To a suspension of 0.77 g of 60% NaH in 40 ml of THF a solution of 1 .70 g (9.6 mmol) of diethyl cyanomethyl- 
phosphonate in 10 ml of THF is added dropwise while cooling with ice. The mixture is stirred for 45 minutes. To the 
mixture a solution of 2.07 g (6.4 mmol) of compound 7 in 30 ml of THF, is added dropwisa The mixture is stirred for 2 
45 hours and mixed with ice-water. The solution is extracted with ether and washed with water. The ether layer is dried over 
Na2$04 and evaporated under reduced pressure. The residue is subjected to column chromatography (silica gel), eluting 
with hexane-ether (1/2) to give 0.58 g (Yield : 26.1%) of compound S- Recrystallization from ether gives the crystals 
melting at 137-1 39°C. 



Anal Calcd. (%) for C 18 H 19 N2SF0 2 


Found 


C. 62.41; 
C, 62.55; 


H, 5.53; 
H, 5.56; 


N. 8.09; 
N, 8.07; 


S, 9.25; 
S, 9.39; 


F,5.48 
F, 5.78 
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(3) Methvt 7-f4-(4-fluorooherMV2-isoDroovl-5-meth^ 
(M4) 



OH OH 



w 




I 

He 



Compound 8 is reacted according to the process of Example 1 (7) to (9) to give 0.25 g (Yield : 99.6%) of compound 
(lb- 14) as a syrup. 
NMR(CDCI 3 )5: 

20 1.39 (d. J=7Hz, 6H); 2.24 (s. 3H); 2.44 (d, J=7Hz. 2H); 3.18 (s, 3H); 3.72 (s, 3H); 3.84 (m, 1H); 4.31 (m, 1H); 5.01 (dd, 
J=16,6Hz, 1H); 6.57 (dd, 16,1Hz, 1H); 7.10 (m, 4H) 

(4) 7-f4-(4-FlgypphfflVfr2-^ aqid 
(la-14) 



OH OH 




Compound (lb-14) 0.12 g (0.26 mmol) is reacted according to Example 1 (10) to give 0.1 g (Yield : 84.7%) of 
40 compound (la-1 4) as a powder. 
NMR(CDCI 3 )5: 

1 .37 (d, J=7Hz, 6H); 2.24 (s, 3H); 2.50 (d, J=6Hz, 2H); 3.18 (s, 3H); 3. 84 (m, 1 H); 4.17 (m, 1 H); 4.33 (m f 1 H); 5.10 (dd, 
J=1 6,6Hz, 1H); 6.57 ( dd, J=16.1Hz, 1H); 7.12 (m, 4H) 



Anal Calcd.(%) for C22H28NSFO6 * 0.25H2O 


Found 


C. 57.69; 
C, 57.57; 


H, 6.27; 
H. 6.30; 


N, 3.06; 
N. 3.04; 


S, 7.00 
S, 6.71 



66 
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Example 15 

(1) Ethyl 4-isopropvl-2-(4-fluorophenyl)pvrrole-3-cartx)xv<ate 9 



iPi y y COOEt 
H 



A mixture of 9.91 g (72.0 mmol) of 3-methyi-2-oxobuty1aminG-hydrochloride, 12.6 g (59.9 mmol) of ethyl 4-fluor- 
obenzoate, 8.37 g of sodium acetate, 22.8 mi of acetic acid, and 15.6 ml of water is reacted according to Example 1 (i) 
to give 9.06 g (Yield : 54.9 %) of compound 9. mp. 108-109 °C 



Anal Calcd. (%) for C 16 H 18 NF0 2 


Found 


C, 69.80; 
C. 69.84; 


H, 6.59; 
H, 6.61; 


N, 5.09; 
N. 5.18; 


F, 6.90 
F, 6.72 



(2) 2-(4-FluorophenvlV3-forrrw)-4-isooroovl-1 -(8-quinolvlsulfonvl)-ovrrole 10 




Compound 9 (7.02 g) is reacted with quinoline-8-sulfonyichloride and treated according to Example 1 (2) to (4) 
to give 5.63 g (Yield : 78.1%) of compound 10. mp. 1 57-158 °C 



Anal Calcd. (%) for CzjHigNzSFOa 





C. 65.39; 


H, 4.53; 


N f 6.63; 


S, 7.59; 


F.4.50 


Found 


C, 65.50; 


H, 4.64; 


N, 6.67; 


S, 7.57; 


F, 4.24 
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(3) Melhvl 7-[2-f4-fluorophenylM-isooroovl-1 -(8-Quinolinesultonvl)Dvrrol-3-vq-^3R*.5Sn-dihvdroxv-(El-6-heDtenate (Ib- 
151 



OH OH 




Compound 10 (5.36 g) is reacted according to Example 14 (1) to (3) to give 0.19 g (Yield : 84.8%) of compound 
(lb-15). 



Anal Calcd. (%) for C3oH 3 iN2SF0 6 ■ O.5H2O 


Found 


C, 62.60; 
C. 62.60; 


H ( 5.60; 
H, 5.55; 


N, 4.87; 
N, 4.78; 


S. 5.57; 
S, 5.47; 


F, 3.30 
F, 2.76 



(4) 7-[2-(4-FluorophenvlV4-isopropvl-1 •(8-quinolinesulfonvl)pyrrol-3-yll-f3R , .5S')-dihvdroxv-(EV6-heotenoic acid (la- 
151 



OH OH 




15). 



Compound (lb-15) 0.14 g is reacted according to Example 14 (4) to give 0.13 g (Yield : 94.9%) of compound (la- 



Anal Calcd. (%) for C29H29N2SF06 " O.6H2O 


Found 


C. 61.82; 
C. 61.64; 


H, 5.40; 
H, 5.40; 


N, 4.97; 
N, 4.90; 


S, 5.69; 
S, 5.76; 


F, 3.37 
F t 3.56 
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Example 16 

(1) 2-(4-RuorophenYi)-3-fofmv^ 11 



iPrv yCHO 



(P) 

SO, 



Compound H (1 .03 g, Yield : 94.3%) is prepared by the reaction of 0.769 g of methyl 4-isopropyl-2-(4-fluoroph- 
enyipyrrole)-3-carboxytate with benzenesutfonyl chloride. 
NMR (CDCI 3 ) 6 : 

1.25 (d. J=7,6Hz); 3.37 (septet. J=7Hz, 1H); 7.08 (m. 4H); 7.27-7.62 (m, 6H); 9.36 (s, 1H) 

(2) EttBl 7-R'(4-fluQrQphenYl)-4H9QprQPYl-1 •phQnYlSMlfonYlpYrrQl-3-Yi1-(3P* l 5S1-dihYdr<?XY-(E)^hgptgnqte (Bfclffl 



OH OH 




Compound (!b-16) 0.185 g (Yield : 76.8%) is prepared by the reaction of the compound U in the same manner 
as Example 15 (3). 
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(3) 7-f2-(4-Fluorophenvn-4-isopropvl-1 •DhenylsulfonvlDvrTOl-3-viW3R*.5S # )-dihvdroxv-(B-6-heptenoic acid (la-16) 



OH OH 




Compound (lb-16) is reacted according to Example 15 (4) to give 0.134 g (Yield : 78.6%) of compound (la-16). 
Example 17 

(1 ) 4.5-Di-(4-f luorophenvl)-3-formyl-2HSopropy!-1 -methylsulfonvlpvrrole 1 2 



Ftp) -Ph. 



F(p)-Ph /v N^ X iPr 
i 

S0 2 
I 

Me 



A mixture of 0.53 g (3.4 mmol) of ethyl isobutyryiacetate, 1.52 g (5.4 mmol) of 2-amino-2-(4-fluorophenyl)-4*- 
fluoroacetophenone. 1.28 ml of acetic acid, 0.46 g of sodium acetate, and 0.88 ml of water is reacted according to 
Example 1 (1) to (4) to give 1 .69 g (Yield : 89.4 %) of compound 12. mp. 213-21 4 °C 



Anal Calcd. (%) for C 2 iH 19 NSF203 





C.62.52; 


H.4.75; 


N.3.47; 


S.7.95; 


F.9.42 


Found 


C.62.65; 


H.4.91; 


N,3.47; 


S.7,87; 


F.9.20 
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(2) B-f4,5-Dk4-f luoronhenvn-2-isooroovM -methv»sulfonylDvrrol-3-yt1-(B'acrvlonitrite 13 




Compound 12 (1 .68 g, 4.2 mmol) is reacted according to Example 1 4 (2) to give 0 .59 g (Yield : 47.2%) of compound 
13- mp. 205-206 °C 



Anal Calcd. (%) for C23H20N2SF2O2 





C.64.77; 


H.4.73; 


N.657; 


F.8.91; 


S.7.52 


Found 


C.64.92; 


H.4.84; 


N.6.59; 


F.8.71; 


S.7.73 



(3) Methyl 7-f4.5-Di-(4-f luoroohenvlV2-isopropvM -methvfsulfonvlDvrrol-3-vl1-(3R*.5S^<tihvdroxv-(E)-6-heDtenate (Ib- 

m 



OH OH 




Compound 13 is reacted according to Example 1 (7) to (9) to give 0.18 g (yield : 81.8%) of compound (lb-17). 
mp.127-128°C 



Anal Calcd. (%) for CzgHanNSFzOe ' O.2H2O 





C.61.01; 


K5.74; 


N.2.54; 


S.5.82; 


F.6.89 


Found 


C.60.88; 


H.5.67; 


N.2.58; 


S.6.05; 


F.6.83 
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(4) 7-f4.5-Di-(4-fluoroohenvl)-2-isopfopyM^met^ 
121 



w 



F(p)-Pb 
F(p)- 




OH OH 
Pr 



15 



I 



so 2 

I 

Me 



Compound (lb-17) 0.14 g (0.25 mmol) is reacted according to Example 1 (10) to give 0.12 g (Yield : 88.2%) of 
compound (la-17). mp. 157-159 °C (dec.) 



20 





Anal Calcd. (%) for C27H29NSF2O6 






C60.78; 


H.5.48; 


N,2.63; 


S.6.01; 


F.7.12 


25 


Found 


C60.48; 


K5.58; 


N.2.69; 


S.6.20; 


FJ.41 



Example 18 

30 (1 ) M eftyl-7-[4-(4-f IPQ r< ?ph$nyl)-2-i$Q pr Qp yl-5-m^hyl-1 ■(methy^9ulfony^)pYrrQl-^-y^^H3R^5R1<iihY(j^oxyhgptanate (lb'- 
141 



OH OH 



40 




A suspension of 0 J 7 g of compound (lb-1 4), 1 0 ml of methanol, and 40 mg of 1 0% Pd-C is shaken under atmos- 
pheric pressure at room temperature under hydrogen atmosphere for 6 hours. After Pd-C has been filtered off, the 
residue is subjected to column chromatography (silica gel), eluting with methylene chloridetethyl acetate (3/1) to give 
0.15 g (Yield : 88.2%) of compound (lb'-14) as oil. 
so NMR (CDCI3) 6 : 

1.26 (m, 2H); 1.39 (d, J=7.6Hz, 6H); 2.22 (s, 3H); 2.40 (d, J=5.6Hz, 2H ); 2.59 (m, 2H); 3.14 (s f 3H); 3.64 (m f 1H); 3.71 
(s, 3H); 3.78 (m, 1H); 4.11 (m, 1H); 7.13 (m, 4H) 



55 
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(21 7-r4-(4-FluoroohenvlV2-isocroovl-5-methv1-W^ acid (la - 

141 



OH OH 

F(p)-Pi K y xAAy 000 " 



10 

I 

S0 2 
I 

Me 

15 



Compound (lb'-14) 0.16 g is reacted according to Example 1 (10) to give 0.13 g (yield : 83.9%) of compound (la*- 
14) as a powder. 
20 NMR (CDCI 3 ) 5 : 

1.28 (m, 2H); 1.38 (d. J=7.4Hz, 6H); 2.22 (s, 3H); 2.45 (d, J=6.6Hz, 2H) 2.55 (m. 2H); 3.15 (s. 3H); 3.69 (m. 1H); 3.79 
(m, 1H); 4.12 (m. 1H); 7.14 (m, 4H) 

Sample 19 

25 

(E)-6(S*H241-Phenvlsulfonvl-2-(^^ 
2H-pyran-2-one (lc-1) 



30 



OH 



( I a-16) > 



-F(p) 

40 S0 2 Ph (Ic-1) 



Compound (Ia-16) obtained in Example 16 (3) is left at room temperature for 80 days and purified by column 
45 chromatography (silica gel), eluting with methylene chloride/methanol (10/1) to give resinous lactone (Ic- 1 ). Yield : 53.7% 
NMR(CDCI 3 )6: 

1.24 (d. J=7Hz, 3H); 1.26 (d, J=7Hz. 3H); 1.55-1.92 (m, 2H); 2.60 (m, 2H ); 4.27 (brs, 1H); 5.01 (m, 1H); 5.54 (dd, 
J=16.7Hz, 1H); 6.14 (d, J=16 Hz, 1H); 6.98 (m, 5H); 7.24-7.60 (m, 8H) 
IR (CHCI3) v cnO : 1725, 1370. 1170 



55 
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Example 20 

Sodium 7^4-(4-fluorophenYlV2-isopropyl-5^ 
(Mill 



OH OH 



( Ib-14) 




To a solution of 0.185 g (0.396 mmoi) of compound (Ib-14) obtained in Example 14 (3) in 4 ml of methanol a 
solution of 3.96 ml (0.396 mmol) of 0.1N-NaOH is added. The mixture is stirred at room temperature for 1 hour and 
concentrated under reduced pressure to remove methanol. To the residue 15 ml of water is added, and the solution is 
freeze-dried to give 0.184 g (Yield : 95.3%) of compound (ld-1) as powder. mp.~167°C 



Anal Calcd. (%) for C22H 2 7NSFNa0 6 ■ 0.75H2O 


Found 


C.54.04; 
C.53.81; 


H.5.87; 
H.5.81; 


N.2.86; 
N.3.04; 


S.6.56; 
S.6.93; 


Na,4.70 
Na,4.84 



Example 21 

(1 ) Mgthyt 7-[4-(4-flgQrqphenyl)-2H$Qpr<?pyl-$-methyl-1 •gthylgulfQnylpyrr Q l- 3-y l]- § -h yd r pxy-3-oxo-( E)-g-hQptenatg (Hl-2) 



OH 0 




S0 2 Et: (1-2) 



p-[4-(4-Fluorophenyl)-2-isopropyl-5-methylpyrrol-3-yl]-(E)-aaylonrtrile (1.34 g. 5.0 mmol) is reacted with 0.71 g 
(5.5 mmol) of ethanesulfonyl chloride and treated according to Example 1 (6) to (7) to give 0.75 g (Yield : 63.6%) of 3- 
[4-(4-fiuorophenyl)-2-isopropyl-5-mety (II-2). To a suspension of 0.26 g (6.5 

mmol) of 60 % NaH in 6 ml of anhydrous THF a solution of 0.70 g (6.0 mmol) of methyl acetoacetate in 6 ml of anhydrous 
THF is added dropwise under nitrogen atomosphere for 10 minutes. The mixture is stirred at the same temperature for 
15 minutes, and 3.75 ml (6.0 mmol) of 1.6M n-BuLi in n-hexane is added dropwise for 5 minutes thereto. TTie solution 
is stirred for further 30 minutes, and a solution of compound (11-2) in 1 5 ml of anhydrous THF is added dropwise thereto. 
The mixture is treated according t Example 1 (8) to give 0.44 g (Yield : 45.7%) of compound (III-2) as a syrup. 
NMR(CDCI 3 )5: 

1.37 (dd, 3H, J=5Hz;); 1.38 (d, 3H, J=5Hz); 2.23 (s. 3H); 2.51 (d, 2H. J=5.6Hz;); 3.43 (s, 2H); 3.82 (m, 1H); 4.46 (s. 2H); 
4.95 (dd, 1H, J= 6.4, 16Hz); 6.61 (dd, 1H, J=1 .4,16Hz); 6.96-7.46 (m, 9H) 
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(2) 7-f4-(4-Ruoroph6nvl)- 2-isopropvl-5-methv1-f 1 •ethvlsulfonv<)pvn > ol-3-vl1-f3R\5S > )Klihvdroxv-(E)^-heotenate (la-18) 




is Compound (III-2) (0.43 g, 0.9 mmoi) is reacted according to Example 1 (9) to (10) to give 0.21 g (Yield : 98.1%) 

of compound (la-18) as a powder. 
NMR (CDCI 3 ) 6 : 

1 .34 (t 3H, J=7.4Hz;); 1 .37 (d, 6H, J=7Hz); 2.48 (d. 2H, J=6.4Hz;); 3.29 (q, 2H, J=7.4Hz;); 3.82 (m, 1 H); 4.14 (brs. 1 H); 
4.32 (brs, 1 H); 4.99 (dd, 1 H, J=6.2,16Hz;); 6.58 (dd. 1H, J=0.8,16Hz;); 7.0-7.90 (m, 4H) 

20 

Example 22 

7W4-RuwophenvlV2-isoy 



30 



35 



OH OH 



S0 2 Bz 



( Ia-19) 



p-[4-(4-Fluorophenyl)-2H'sopropyl-5-methylpyrrol-3-yl)-(E)-acrylonitrile (2.03g, 7.6 mmol) is reacted with 1.50 g 
(7.9 mmol) of a-toluenesulfonyl chloride and treated according to in Example 21 to give 0. 1 9 g (Yield : 1 00%) of compound 
(Ia-19) as a powder. 
40 NMR (CDCI3) 6 : 

1.36 (dd,6H,J=1.2,7.2Hz); 2.49 (d, 2H, J=6Hz); 3.81 (m, 1H);4.18(brs, 1H);4.33 (brs, 1H);4.46(s, 2H);4.98(dd. 1H, 
J-6.5, 16Hz); 6.57 (dd, 1H, J=1,16Hz); 6.92-7.45 (m, 9H) 



45 



50 



55 
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Example 23 

(1) M Ethvl 7-r4-(4-fluoroDhenvn-2-isooroovl-5-methvl-(1 -mettivlsulfonvnpvrrol-3-vll-(3R,SS)-dihvdroxv-<E^-6-heote- 
nate (Ib-17) 



OH OH 




SOjtie (Ib-17) 



Compound 8 obtained in Example 14 (2) is treated according to Example 1 (7) to (9) to give ethyl 7-[4-(4-fluor- 
ophenyl)-2-isopropyl-5-methyl-1-metriyisufo (the racemate of the 

20 compound (Ib-1 7)). The obtained racemate (82.80 g) is subjected to racemic resolution on HPLC ( High Performance 
Liquid Chromatography) to give 23.8 g of compound (lb-1 7) optical purity 98.6%). 
[a]* 5 =+13.9±0.5 o (C=1.012, in dichloroethane) 

(2) (+) Sodium 7-f4-{4-fluorophenylV2HSop^ 
25 nate (ld-2) 



30 



35 



OH OH 




S0 2 Me 



;00Na 



( I d-2) 



To a solution of 23.22 g (0.0482 mol) of compound (Ib-17) in 900 ml of ethanol 463 ml (0.0468 mo!) of 0.1 N- 
40 NaOH is added at room temperature, and the mixture is stirred for 2 hours. After removal of ethanol as a azeotrope 
under reduced pressure at 35 °C a substance is obtained. The substance is mixed with further 300 ml of ether for 
crystallization to give 22.54 g (Yield : 91 .4%) of compound (!d-2). 



Anal Calcd. (%) for C^Hz/NOsSFNa ■ 2H2O 





C.51.66; 


H.6.11; 


N.2.74; 


S.6.27; 


F.3.71; 


Na.4.49 


Found 


C.51.79; 


H,6.17; 


N.2.84; 


S.6.12; 


F.3.49; 


Na.4.63 



NMR (CDCI3) 5 : 

1.33 (s, 3H); 1.37 (s, 3H); 2.15 (s, 3H); 2.24 (m, 2H); 3.36 (s, 3H); 3.72 (m, 2H); 4.21 (m, 1H); 4.98 (dd, J=16 r 7Hz, 1 H); 

6.62 (d f J=s16Hz,1H); 7.14 (m, 4H) 

[ a]D=+28.3±0.7° (C=1.010 t 25.5°C, water) 
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Evaluation of biological activity 
Experiment 

s The HMG-CoA reductase inhibitory effect 

(1) Preparation of rat liver microsomes 

Sprague-Dawiey rats, which were in free access to an ordinary diet containing 2% cholestyramine and water for 2 
w weeks, were used for the preparation of rat liver microsomes, which were then purified according to Kuroda et al., Bio- 
chem Biophys. Act, 426, 70 (1977). The microsamal fraction obtained by certtrifugation at 105000xg was washed once 
with a buffered solution containing 1 5mM nicotinamide and 2mM magnesium chloride (in a 1 0OmM potassium phosphate 
buffer, pH 7.4). It was homogenized with a buffer containing nicotinamide and magnesium chloride at the same weight 
as the liver employed. The thus obtained homogenate was cooled down to and kept at -80 °C. 

15 

(2) Measurement of the HMG-CoA reductase inhibitory activities 

The rat liver microsomes (100 ui/). which were preserved at -80°C, were fused at 0°C and diluted with 0.7ml of a 
cold potassium phosphate buffer (100mM, pH7.4). This was mixed with 0.8ml of 50mM EDTA (buffered with the afore- 

20 mentioned potassium phosphate buffer) and 0.4 ml of 100mM drthiothrertot solution (buffered with the aforementioned 
potassium phosphate buffer), and the mixture was kept at 0°C. The microsome solution (1 .675 ml) was mixed with 670 
\tf of 25mM NADPH (buffered with the aforementioned potassium phosphate buffer), and the solution was added to the 
solution of O.SmM [3~ 14 C]HMG-CoA (3mCi/mmol). The sodium salt of the test compound in a potassium phosphate 
buffer (5 was added to the mixture of microsomes and HMG-CoA (45 The resulting mixture was incubated at 37 

25 °C tor 30 minutes and cooled. After termination of the reaction by addition of 1 0 \Lt of 2N-HCI, the mixture was incubated 
again at 37°C for 1 5 minutes and then 30 \it of this mixture was applied to thin-layer chromatography [silica gel, 0.5mm 
thick (Merck AG, Art 5744)]. The chromatograms were developed in toluene/acetone (1/1) and the sections, whose Rf 
value was between 0.45 to 0.6, were scraped. The obtained products were put into a vial containing 8 ml of scintillator 
to measure the specific radio-activity with a scintillation counter. The results are shown in Table 4. 

30 

Table 4 



Test Compound 


HMG-CoA reductase inhibitory activities* 


la-10 


263 


la-17 


293 


la-18 


228 


la-19 


105 


ld-2 


418 


Mevinotin Na 


100 



* : The activities of the present compounds are shown compar- 
atively, based on the assumption that the activity of Mevinolin 
(sodium salt) as reference drug is 100. 



From the above data, it is evident that the compounds of the present invention exhibit superior activities to Mevinolin 
in HMG-CoA reductase inhibition. 
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Claims 

1. A compound represented by the formula (I): 

5 



10 




is wherein R 1 , R 2 , and R 3 each is independently hydrogen, optionally substituted lower alkyl, or optionally substituted 
aryl with the proviso that one of the substituents R 1 , R2 and R 3 is isopropyl; R 4 is lower alkyl, aralkyl, aryl, or heter- 
oaryl, each of which is optionally substituted; X is vinylene or ethylene; Y is 



OH OH 




25 



where R 5 is hydrogen, lower alkyl, aryl, aralkyl, or a cation capable of forming a non-toxic pharmaceutical ly accept- 
able salt, wherein the term "optionally substituted lower alkyT refers to a straight or branched chain Ci to C 6 alkyl, 
30 which may be substituted by 1 to 3 substituents independently selected from the group consisting of halogen, lower 
alkoxyamino and cyano; 

and the optional substituents of the aryl, aralkyl and heteroaryl group are from 1 to 3 substituents independently 
selected from the group consisting of a straight or branched chain to C e alkyl, halogen, amino, and cyano. 

35 2. The compound claimed in claim 1 , wherein X is vinylene. 

3. The compound claimed in claim 1 , wherein Y is 

OH OH 

AA/:°° R \ 



45 4. The compound claimed in claim 1 , wherein X is vinylene and Y is 

OH OH 

AA/ ra: - 



5. The compound claimed in claim 1 , wherein said compound takes an optically active form. 

55 6. The compound claimed in claim 1, namely (+) sodium 7-[4-(4-fluorophenyl)-2- isopropyl -5-methyl-(1 -methyl sulfo- 
nyl)pyrrol-3-yl]-(3R,5S)-dihydroxy-(E)-6-heptenate. 

7. A pharmaceutical composition comprising a pharmacologically effective amount of the compound claimed in any 
of claims t to 6, together with a carrier, diluent, and/or excipient 
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8. A pharmaceutical composition claimed in claim 7, which is effective as an HMG-CoA reductase inhibitor. 

9. A process for preparing a compound of the formula (I) as defined in claims i to 6, which process comprises either 

(a) in order to prepare a compound of the formula (I) wherein Y is 

OH OH 

reacting a compound of the formula (III): 

OH 0 

SO7R' (I) 



wherein R 1 , R2, R3, R4 and R 5 each has the same meaning as defined above, with diethylmethoxyborane and 
NaBH 4 , and if desired, subjecting the resulting compound to reduction, or 
(b) in order to prepare a compound of formula (I) wherein Y is 

OH 




subjecting the resulting compound of step (a) to hydrolysis, salt formation and/or cyclization. 

1 0. A process for preparing compound (III) as the starting compound of a process as claimed in claim 9 which comprises 
reacting a compound of the formula (II): 




wherein Ri , R2 R3 and R 4 each has the same meaning as defined above, with a compound of the formula (IV): 

CH 3 COCH 2 COOR5 (IV) 

wherein F£ has the same meaning as defined above. 

11. A method for the preparation of a pharmaceutical composition according to claim 7 or 8 comprising combining a 
compound as defined in any one of claims 1 to 6 with a pharmaceutical^ acceptable carrier, diluent and/or excipient. 



28 



EP 0 464 845 B1 



PatentansprQch 

1. Verbindung der Forme) (I) 

r-^Jh 1 (i) 




in der Ri , FP und R 3 unabhangig voneinander ein Wasserstoffatom, einen gegebenenfalls substituierten Niederal- 
kylrest Oder gegebenenfalls substituierten Arylrest bedeuten, mit der MaBgabe, daB einer der Substituenten Ri , R2 
und R3 eine Isopropylgruppebedeutet; R 4 einen Niederalkyl-, Aralkyl-, Aryl- Oder Heteroarylrest bedeutet, die gege- 
benenfalls substituiert sind, X eine Vinylen- Oder Ethylengruppe bedeutet, Y einen Rest 




bedeutet, wobei R 5 ein Wasserstoffiatom, einen Niederalkyl-, Aryl- oder Aralkylrest oder ein Kation bedeutet, das 
ein ungiftiges, pharmazeutisch vertragliches Salz bilden kann, wobei der Begriff -gegebenenfalls substrtuierter Nie- 
deralkylrest" sich auf einen gerad- oder verzweigtkettigen d_6-Alkylrest bezieht, der dutch 1 bis 3 Substituenten 
substituiert sein kann, die unabhangig voneinander aus Halogenatomen, Niederalkoxyaminoresten und Cyanogrup- 
pen ausgewahrt sind, und die wahlweisen Substituenten des Aryl-, Aralkyl- und Heteroarylrests 1 bis 3 Substituenten 
sind, die unabhangig voneinander aus gerad- oder verzweigtkettigen C^e-Alkylresten, Halogenatomen, Amino- 
und Cyanogruppen ausgewahlt sind. 

2. Verbindung nach Anspruch 1 , in der X eine Vinyiengruppe bedeutet. 

3. Verbindung nach Anspruch 1 , in der Y einen Rest 

OH OK 



bedeutet. 

4. Verbindung nach Anspruch 1 . in der X eine Vinyiengruppe und Y einen Rest 

OH OH 

bedeutet. 

5. Verbindung nach Anspruch 1 , wobei die Verbindung in optisch aktiver Form vorliegt. 

6. Verbindung nach Anspruch 1 , n&nlich Natrium-(+)-7-[4-(4-Fluorphenyl)-2HSOpropyl-5-methyl-(1 -methylsulfonyl)pyr- 
rol-3-yl]-(3R.5S)Klihydroxy-(E)-6-h^5tenat. 
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7. Arzneimittel, umfassend eine pharmazeutisch wirksame Menge einer Verbindung nach einem der AnsprOche 1 bis 
6 im Gemisdi mit einem Trager, VerdQnnungsmittel und/oder Arzneimitteltrager. 

8. Arzneimrttel nach Anspruch 7, das als HMG-CoA-Reduktase-Hemmer wirksam ist. 

9. Vertahren zur Herstellung einer Veibindung der Formel (I) nach einem der AnsprOche 1 bis 6. wobei das Verfahren 
entweder 



(a) die Umsetzung einer Verbindung der Formel (III) 




CK 0 



(E) 



in der Ri. R2, R3, R4 ond R s die vorstehend gegebenen Bedeulungen haben, mit Diethylmethoxyboran und 
Natriurnborhydnd und gegebenenfalls die Reduktion der erhaltenen Verbindung umfaBt, urn eine Verbindung 
der Formel (I) herzustellen, in der Y einen Rest 

OH OH 

bedeutet. oder 

(b) die Hydrolyse, Salzbildung und/oder Cyclisierung der in Stufe (a) erhaltenen Verbindung umfaBt. urn eine 
Verbindung der Formel (I) herzustellen. in der Y einen Rest 



v 

HO 



bedeutet. 



10. Verfahren zur Herstellung einer Verbindung (III), der Ausgangsverbindung eines Verfahrens nach Anspruch 9 
die Umsetzung einer Verbindung der Formel (II) 



S0 2 R* 



in der Ri, R2. R3 und R 4 die vorstehend gegebenen Bedeutungen haben. mit einer Verbindung der Formel 
CH 3 COCH 2 COOR5 (IV), in der Rs die vorstehend gegebene Bedeutung hat. umfeBt ~ 

11. Verfahren zur Herstellung eines Arzneimittels nach Anspruch 7 oder 8. umfassenddie Vereinigung einer Verbindung 
nach einem der AnsprOche 1 bis 6 nrrit einem pharmazeutisch v rtraglichen Trager, Verdunnungsmittel und/oder 
Arzneimitteltrager. 
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Revendicati ns 

1 . Compost represents par la formule (I) : 




dans laquelle R 1 , R 2 et R 3 represented chacun independamment de I'hydrogene, un groupe alkyle inferieur even- 
tuellement substitue ou un groupe aryle eventuellement substitue, k la condition que Tun des substituants R 1 , R2 
et R3 represente un groupe isopropyle, R 4 represente un groupe alkyle inferieur, aralkyie, aryle ou hetercaryle, 
chacun de ces groupes etant Eventuellement substitue, X represente un groupe vinyiene ou ethylene, Y represente 
un groupe : 

OH 

OH OH . ou 




ou R 5 represente de I'hydrogene, un groupe alkyle inferieur, aryle, aralkyie ou un cation pouvant former un sel 
pharmaceutiquement acceptable non toxique, I'expression "groupe alkyle inferieur eventuellement substitue" se 
r£f£rant a un groupe alkyle en Ci k C 6 k chaine droite ou ramlf i£e, qui peut etre substitue par 1 k 3 substituants 
choisis independamment dans le groupe comprenant les halogenes, alcoxyamino inferieurs et cyano, et les even- 
tuels substituants des groupes aryle, aralkyie et heteroaryle sont de 1 k 3 substituants choisis independamment 
dans le groupe comprenant les alkyles en Ci k C 6 k chaine droite ou ramifi6e, halogenes, amino et cyano. 

2. Compost suivant la revendication 1 , dans lequel X represente du vinyiene. 

3. Compose suivant la revendication 1 , dans lequel Y represente 

OH OH 



4. Compose suivant la revendication 1 , dans lequel X represente du vinyiene et Y represente 



OH OH 



5. Compose suivant la revendication 1 , dans lequel ledit compose est sous une forme optiquement activa 

6. Compose suivant la revendication 1 , k savoir ie (+) 7-[4-{4-f luorophenyl)-2-isopropyl-5-m6thyi-(1 -methyl sulfonyl)pyr- 
roi-3-yl]-(3R,5S)<lihydroxy-(E)-6-heptenate de sodium. 

7. Composition pharmaceutique comprenant une quantite pharmacologiquement efficac du compose suivant Tune 
quelconque des revendications 1 a 6, en m§me temps qu'avec un support, diluant et/ou excipient. 

8. Composition pharmaceutique suivant la revendication 7. qui est eff icace comme inhibiteur de I'HMG-CoA reductase. 
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9. Precede de preparation d un compose de la formule (I) suivant I'une quelconque des revendications 1 a 6, lequel 
precede comprend soil 

(a) afin de preparer un compose de la formule (I) dans laquelle Y represente 

OH OH 



la reaction d'un compose de la formule (III) : 



On 0 



COR 5 



SO, 3* 



(S5 



ou R 1 , R 2 R3. R 4 et R 5 orrt chacun la mSme signification que donnee precedemment, avec du diethylm6thoxy- 
borane et du NaBH 4 et, suivant les necessites. la reduction du compose resultant, sort 
(b) afin de preparer un compost de la formule (I) dans laquelle Y represente 

OH 



n 



le traitement du compost resultant de I'etape (a) en le soumettant & une hydrolyse. formation de sel et/ou 
cyclisatton. 

1 0. Proc&te de preparation d'un compose (III) comme compost de depart d'un precede suivant la revendtcation 9, qui 
comprend la reaction d'un compose de la formule (II) : 




SO1R 4 



(3) 



ou R 1 , R2 R3 et R 4 ont chacun la m£me signification quedonnee pr6c6demment, avec un compose de la formule (I V) : 

CH3COCH2COOR 5 (IV) 

dans laquelle R 5 a la m§me signification que donnee precedemment. 

1 1 . Proc6d6 de preparation d'une composition pharmaceutique suivant Tune ou I'autre des revendications 7 et 8, com- 
prenant la combinaison d'un compost suivant Tune quelconque des revendications 1 a 6 avec un support, diluant 
et/ou excipient pharmaceutiquement acceptable. 
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